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REPORT SUMMARY: 
 
Calculation Objectives: 
The objective of these calculations is to demonstrate design compliance with DEP’s Stormwater 
Management regulations, the Town of Grafton Stormwater Management Bylaw and the 
Massachusetts Stormwater Handbook requirements for water quantity and water quality 
objectives. Drainage area maps have been incorporated into this report to depict existing and 
proposed watershed areas. 
 

Calculation Methods: 

• TR55/TR20 methodology utilizing HydroCAD software by Applied Microcomputer Systems.    

• US Army Corps of Engineers Method for Scour Protection Design 

• DEP Stormwater Management Handbook for Water Quality Calculations / TSS Removal 

• Hydroflow Storm Sewers Extension 
 

Sources of Data: 

• Technical Report No. 20 

• Technical Report No. 55 and the Massachusetts Supplement for TR-55 

• Technical Paper No. 40 

• Field Survey by Alpha Survey Group 

• “Custom Soil Resource Report” by the Natural Resources Conservation Service (NRCS). 

• “Massachusetts Stormwater Handbook” – Revised February 2008, by the Massachusetts 
Department of Environmental Protection (MassDEP) 
 

Selection of Storm Events: 
The rainfall data for the Type III, 24-hour storm events, per NRCC extreme precipitation Tables 
is as follows: 

 
Frequency (Years)  Rainfall (Inches) 

2  3.24 
10  4.88 
25  6.18 

100  8.84 
   

 
The time of concentration (Tc) for each watershed was calculated utilizing SCS TR-55 and the 
Massachusetts supplement. When the calculated Tc resulted in a time of less than 5 minutes, 
then a direct entry of 5 minutes was used in the calculations. 
 
 
 
 



 

 
Existing Conditions Overview: 
The Grafton Library is located at  35 Grafton Common, in Grafton MA, at the approximate 
coordinates of  42°12'21.74"N and  71°41'4.69"W. The building is at the intersection of Grafton 
Common, to the west, and Upton Street to the north. The site has been improved with existing 
buildings, paved parking lot, and an overflow gravel parking lot. The southern portion of the site 
is comprised woodlands and a wetland system. The site generally flows to the north to a low 
point and catch basin on Upton Street. 
 
The existing paved parking area , constructed sometime around 2002, includes a stormwater 
drainage system, comprised of catch basins and an underground stormwater system connecting 
to the existing street drainage system in Upton Street. Observations of the existing 
underground system indicated that the system was full of water. As it is unclear how the 
existing drainage system is, or should be operating, (design plans were unavailable),  the pre-
development runoff condition has been evaluated as it existed prior to the parking lot’s 
construction. Per a U.S Geological Survey and aerial image from 2001, the area behind the 
existing building corresponding to the parking lot area was a grassed lawn area. A 2005 image 
(used for clarity) shows the constructed parking area. 
 

              
                              2002 Image      2005 Image 
 
In addition to the parking lot drainage system, there is an existing outflow structure located in 
the wetlands that crosses the site and connects to an existing catch basin located on Upton 
Street. It was heavily clogged with leaf litter, roots, and forest debris and appears to have 
partially collapsed at some point. 
 
The existing outflow structure appears to have been constructed of concrete block, creating a 
defined low point, from which two 6-inch PVC pipes head towards a catch basin on Upton 
Street. At the catch basin there are two 12” inverts coming from direction of the wetland. It is 
assumed that the existing outflow transitions to the upper invert (473.9), as it was observed to 
be flowing.  



 

Soil Descriptions: 
Existing soil conditions have been characterized by the NRCS  Soil Survey Report.  The soils have 
been assigned a Hydrologic Soil Grouping (HSG) by NRCS.   The soil boundaries are depicted on 
the watershed maps as follows. 
 

Map Unit NRCS Soil Map Unit Description Hydrologic Soil 
Group (HSG) Rating 

305B Paxton fine sandy loam, 3 to 8 % slopes C 

310A Woodbridge fine sandy loam, 0 to 3 % slopes C/D 

310B Woodbridge fine sandy loam, 3 to 8 % slopes C/D 

 
 

Existing Subcatchments: 
The site drains to a single analysis point AP-1e, an existing catch basin on Upton Street. This 
existing structure is piped across Upton Street and continues further north. The watershed has 
been divided into two sub-watersheds areas as follows;  
 
Watershed 1A-E is comprised primarily of woodland and wetlands areas , and a small 
component of grass and pavement areas  from abutting offsite lots. The wetland areas have 
been modeled with a Curve Number (CN) of 98 to represent a worse-case scenario in which the 
wetland is already saturated prior to a storm event. 
 
Watershed 1B-E is the area directly flowing to Upland Street. As mentioned under the Existing 
Conditions Overview, the pre-existing conditions have assumed that the parking lot built 
sometime around 2003, does not exist, and the area is instead grassed. This allows the analysis 
to avoid determining how well the existing parking lot drainage system is functioning and goes 
back to the pre-development runoff rate prior to its construction. 
 
 
 

Analysis Point Summary of Existing Stormwater Conditions 
 

Peak Flow (cfs) 2 Yr. 10 Yr. 25 Yr. 100 Yr. 

AP-1e 6.5 9.5 11.3 14.8 

 
 
 
 
 
 
 
 



 

 
Proposed Conditions Overview: 
Under proposed conditions, the existing library addition, parking lot, and gravel overflow 
parking lot, will be removed and replaced with a new larger addition and expanded paved 
parking areas.  To mitigate the increases in impervious area, an above ground stormwater basin 
will be constructed to east of the site.  
 
Proposed Subcatchments: 
The proposed site uses the same Analysis Point described under existing conditions, Analysis 
Point #1 (AP-1P), located at a low point and catch basin on Upton Street. The proposed 
watershed has been divided into 6 sub-watersheds as follows; 
 
Watershed 1A-P is comprised of woodland and wetlands areas, and a small component of grass 
and pavement areas  from abutting offsite lots, that remain flowing to the existing wetland 
outfall. The wetland areas have been modeled with a Curve Number (CN) of 98 to represent a 
worse-case scenario in which the wetland is already saturated prior to a storm event. 
 
Watershed 1B-P is the area directly flowing to Upland Street, mainly from the front yard area of 
the Library, and along Upton Street. 
 
Watershed 1C-P is portion of the rear most parking lot, and woodland area which flows to  
stormwater basin. The basin’s main purpose is  to collect and treat snow melt from the off 
pavement snow storage areas prior to discharging to the wetland, via a level spreader overflow.  
 
Watershed 1D-P, a small area to the south of the proposed building with several landscape area 
drains connecting to the outflow pipe from the wetland.  
 
Watershed 1E-P is comprised of the bulk of the proposed parking lot and the proposed building 
addition. Stormwater flows to several deep sump catch basins located on the eastern side of 
the parking lot before discharging into the main stormwater basin. 
 
Watershed 1F-P is the area of the front drop off driveway. 
 
 

Analysis Point Summary of Proposed Stormwater Conditions 
 

Peak Flow (cfs) 2 Yr. 10 Yr. 25 Yr. 100 Yr. 

AP-1p 6.1 9.2 10.8 14.1 
 
 
 
 



 

STORMWATER MANAGEMENT STANDARDS 



 

STORMWATER MANAGEMENT STANDARDS 

Project Narrative: 
This project will redevelop the existing Grafton Public Library, replacing the existing addition 
and parking area with a new larger building addition, and expanded parking lot, while keeping 
the historic portion of the library intact. The new parking lot will be provided with new drainage 
structures and  new stormwater basins to mitigate the increases in stormwater runoff. 
 
Developmental Measures: 
There are several site constraints which dictate the proposed layout.  Most notably is the 
location of the existing historical building,  which forces the location of the proposed addition 
to the east side of the site.  This in turn requires the parking to be placed further east, and 
south to provide the number of required  parking spaces. Additionally, there are wetland areas 
to the south, and the overall site drains to the north, forcing the location of the main 
stormwater basin to the north and east, squeezed between the proposed parking lot and 
property line.  
 
Standard #1: No New Untreated Discharges 
Developmental Measures: 
The proposed storm water management system has been designed to collect runoff from paved 
areas, provide water quality treatment of storm water, and provide groundwater recharge. 

The proposed storm water runoff will pass through water quality structures prior to entering 
the existing drainage system on Upton Street.   
 
Standard #2:  Peak Rate Attenuation 
SUMMARY OF COMPUTATIONS 
For all storms studied no appreciable increase in peak runoff rates occurs at any analysis point 
under developed conditions.  Reduction or maintenance of peak rates at the analysis points can 
be attributed to the direct mitigation provided by the proposed stormwater basins.  
 

 
 
 
 
 

 

 

 

Design Point Summary of Peak Stormwater Conditions: 

Peak Flow (cfs) 2 Yr. 10 Yr. 25 Yr. 100 Yr. 

 Exist Prop. Exist Prop. Exist Prop. Exist Prop. 

AP-1 6.5 6.1 9.5 9.2 11.3 10.8 14.8 14.1 

         



 

Standard #3: Recharge 
The proposed storm water management system has been designed in accordance with 
Standard No. 3 of DEP’s Stormwater Management Policy. The prescribed storm water runoff 
volume to be recharged to groundwater is determined using the existing site soil conditions, 
which are classified as hydrologic group “C/D”. The recharge volume for each analysis points is 
as follows; 
 
Recharge Volume; 
Rv = F x (Proposed Impervious – Existing Impervious)  
Rv = Required Recharge Volume, expressed in Ft3, cubic yards, or acre-feet 
F = 0.25-inch (100% group C soils), Target Depth Factor associated with each Hydrologic Soil Group  
I = 1.2 acres, Impervious area on site 

Rv = 0.25-inch * 1/12 ft/inch * 1.2*43,560 sq.ft = 1,089 cu.ft. 

 
Infiltration 
Structure 

Recharge Volume 
Provided (cu.ft) 

Runoff Volume 
Received 

(2-yr Storm, 
cu.ft.) 

Stormwater Basin #1 1089 10,193 

 
Drawdown within 72 Hours 

))(( AreaBottomK

Rv
Time drawdown =    

Rv = Required Storage Volume  
K = Saturated Hydraulic Conductivity (0.17 in/hr), 1982 Rawls Rate Type C Soil. 
Bottom Area = Bottom Area of Recharge Structure 
 

drawdownTime RR1 =   1089 cu.ft / (0.17 in/hr * 1/12 ft/in * 3,007 sq.ft.) = 26 hrs 

 
 

Mounding Analysis 
A mounding analysis is required when the vertical separation from the bottom of an exfiltration 
system to seasonal high groundwater is less than four (4) feet and the recharge system is 
proposed to attenuate the peak discharge from a 10-year or higher 24-hour storm (e.g., 10-
year, 25-year, 50-year, or 100-year 24-hour storm). Groundwater elevations are based on 
Boring #7 conducted by Lahlaf Geotechnical Consulting on 1/12/2017, which indicates a 
groundwater elevation of 471.0. The proposed basin bottom elevation is 475.5, a difference of 
4.5 feet, therefore no mounding analysis is necessary. 
 
 
 
 
 



 

Standard #4: Water Quality 
A Long-Term Pollution Prevention Plan has been incorporated into the Operation and 
Maintenance Plan included in this report. 
 
Required Water Quality Volume 

VWQ = (DWQ/12 inches/foot) * (AIMP * 43,560 sq.ft./acre)    
VWQ = Required Water Quality Volume (in cubic feet) 

DWQ = Water Quality Depth: one-inch for discharges within a Zone II or Interim 
Wellhead Protection Area, to or near another critical area, runoff from a LUHPPL, or 
exfiltration to soils with infiltration rate greater than 2.4 inches/hour or greater; ½-inch 
for discharges near or to other areas.  
AIMP = Impervious Area (in acres) 
 
VWQ = (0.5/12 inches/foot) * (1.2ac * 43,560 sq.ft./acre)=2,178 cu.ft 
 

Watershed 
Area 

Impervious 
Area (acres) 

 

Water Quality 
Volume Required 

 (cu.ft.) 

Water Quality Volume 
Provided  

(cu.ft.) 

AP-1 
 

1.2 2,178 2,330* 

CB1 .09 .06** (cfs) Stormceptor 450i 1.3cfs 

*The combined water quality volume provided by the stormwater basins #1 and #2.  

**Per MassDEP Conversion of WQV to a Water Quality Peak Flow Rate: 

WQF = (qu)(A)(WQV) (in cfs) 

WQV = 0.5 inches 

A= 0.09 (total impervious area for CB1) 

qu = 774 csm/in (based on a 0.1 Tc) 

 

WQF1a=774 csm/in * (.09 Ac * 0.0015625 sq.mi/Ac) * 0.5 in 

WQF1a=0.055 cfs (STC450i w/ design flow rate of 1.3cfs or approved equal) 

 

Standard #5: Land Uses with Higher Potential Pollutant Loads 
This project does not have a land use with a higher potential pollutant loads. 
 
Standard #6: Critical Areas 
This project does not discharge to a Zone II, Interim Wellhead Protection Areas or directly to a 
Cold-Water Fisheries.  
 
 
 
 



 

Standard #7:  Redevelopment 
This project is a mix of new development and redevelopment of an existing library and 
associated improvements. The calculations for Standards 2-6 demonstrate compliance to the 
maximum extent practicable. 
 
A Source Control and Pollution Prevention Plan, Construction Period Pollution Prevention and 
Erosion and Sedimentation Control Plan, has been incorporated into this report. An Illicit 
Discharge Compliance Statement can be found in Standard 10. 
 
Standard #8:  Construction Period Pollution Prevention and Erosion and Sedimentation 
Control 
 

General Notes: 
 
The Stormwater Management System Operator during the construction period shall be the 
general contractor until such time that work is accepted by the Town of Grafton. 
 
Sediment control provisions detailed on the Drawings and specified herein are the minimum 
requirements for an erosion control program; the operator of the plan must be prepared to 
evaluate the site conditions and adjust the measures or provide additional measures as 
required to meet changing site conditions and prevent storm water pollution.   
 
The operation and maintenance of erosion and sedimentation controls is important to 
providing pollution prevention.  This requires a proper inspection schedule of all BMP's and the 
prompt maintenance to assure proper operation.  The operator is required to keep accurate 
inspection and maintenance log forms.  At a minimum, all erosion and sedimentation controls 
shall be inspected weekly, after every rainfall event and/or during periods of heavy use.   
 
Emergency Operations Procedures: 
 
The Contractor shall have on-call at all times capable, responsible representatives who, when 
authorized, will mobilize the necessary personnel, materials, and equipment, and otherwise 
provide the required action when notified of any impending emergency situation. 

 
The Contractor shall supply a telephone number to the Owner with which the Contractor may 
be contacted in the evenings and on weekends.  The Contractor shall prepare a 24-hour "duty 
roster" for this purpose and submit it in writing to the Owner. 
 
 
 
 
 
 



 

Good Housekeeping Practices: 
 
Materials Storage Area: 
Construction equipment and maintenance materials will be stored at a combined staging area 
and materials storage area.  Gravel bag berms or approved equal will be installed around the 
perimeter to designate the staging and materials storage area.  A watertight shipping container 
will be used to store hand tools, small parts, and other construction materials. 
 
Vehicle/Equipment Fueling and Maintenance: 
Several types of vehicles and equipment will be used on-site throughout the project, including 
graders, scrapers, excavators, loaders, paving equipment, rollers, trucks and trailers, backhoes, 
and forklifts.  All major equipment/vehicle fueling and maintenance will be performed off-site.  
When vehicle fueling must occur on-site, the fueling activity will occur in the staging area.  
Equipment maintenance will be performed off-site.  Absorbent, spill-cleanup materials and spill 
kits will be available at the combined staging and materials storage area.  Drip pans will be 
placed under all equipment receiving maintenance and vehicles and equipment parked 
overnight. 
 
Equipment/Vehicle Washing: 
All equipment and vehicle washing will be performed off-site. 
 
Concrete Washout Areas: 
A designated temporary concrete washout area will be constructed at a location chosen by the 
contractor.  The temporary concrete washout area will be constructed with a recommended 
minimum length and minimum width of 10 feet, but with sufficient quantity and volume to 
contain all liquid and concrete waste generated by washout operations. The washout area will 
be lined with plastic sheeting at least 10 mils thick and free of any holes or tears.  When the 
temporary washout area is no longer needed for the construction project, the hardened 
concrete and materials will be removed and disposed of, and the area will be stabilized.    
 
Erosion Control Principles: 
 

• Stripping of vegetation, grading, or other soil disturbance shall be done in a manner 
which will minimize soil erosion. 

 

• Whenever feasible, natural vegetation shall be retained and protected. 
 

• Extent of area which is exposed and free of vegetation and duration of its exposure shall 
be kept within practical limits. 

 

• Temporary seeding, mulching, or other suitable stabilization measures shall be used to 
protect exposed critical areas during prolonged construction or other land disturbance. 



 

 

• Drainage provisions shall accommodate increased runoff resulting from modifications of 
soil and surface conditions during and after development or disturbance.  Such 
provisions shall be in addition to existing requirements. 

 

• Erosion control devices shall be installed as early as possible in the construction 
sequence prior to start of clearing and grubbing operations and excavation work. 

 

• No material subject to erosion shall be stockpiled overnight within 100 feet of a wetland 
or drainage system inlet unless covered. 

 

• Breaches or failures of installed erosion controls shall be immediately replaced/repaired 
with additional controls. Eroded areas shall be monitored and stabilized to prevent 
further accumulations of sediment. 

 

• Cut and fill slopes and stockpiled materials shall be protected to prevent erosion. Slopes 
shall be protected with permanent erosion protection when erosion exposure period is 
expected to be greater than or equal to six months and temporary erosion protection 
when erosion exposure period is expected to be less than six months. 

 
 BMP Operation and Maintenance Plan: 
 

Catch basins:   
Inspection Schedule: Catch basins shall be inspected four times per year and at the end 
of foliage and snow removal seasons.  
Maintenance: Catch basins shall be cleaned two times per year or when the sediment 
has reached a maximum of one half the depth from the bottom of sump to the bottom 
of the trap. A vacuum truck for removal of sediment is preferred. Catch basin cleanings 
shall be disposed of properly in accordance with DEP requirements 

 
Catch Basin Inserts: 

Description: Catch basin inserts shall be installed at all existing and proposed catch 
basins within 100 feet of the limit of work or that may receive turbid storm water flow 
from the construction area. 
Installation Schedule: Catch basin inserts will be installed before construction activities 
begin on-site and will be removed once the construction site has been permanently 
stabilized. 
Maintenance and Inspection: The catch basin inserts will be inspected weekly and 
immediately after storm events.  If the basin insert becomes clogged with sediment, the 
insert will be removed and cleaned or replaced per the manufacturer’s 
recommendations. 

 



 

Water Quality Structures:   
Inspection Schedule: Water quality structures shall be inspected four times per year and 
at the end of the snow removal seasons, or as recommended by the manufacturer.  
Maintenance: Water quality structures shall be cleaned a minimum of two times per 
year or when the sediment has reached the recommended manufactures cleaning 
depth. A vacuum truck for removal of sediment is preferred. Cleanings shall be disposed 
of properly in accordance with DEP requirements. In the event of an oil spill, a licensed 
liquid waste hauler should perform maintenance immediately, and appropriate 
authorities should be notified. 

 
 Staked Hay Bales and Silt Fence: 

Description: Silt fence and staked hay bales shall be installed per the detail drawings. 
Haybales shall be butted tight together and secured with 1-in. x 1-in. x 4-ft. oak stakes 
driven flush with the top of bale (two per bale). Silt fence and staked hay bales shall be 
entrenched 4 inches below ground surface to prevent undercutting. Silt fence and 
staked hay bales shall be placed at locations indicated on the Drawings and around 
existing intermittent and established stream channels, ponds, wetlands, and all resource 
areas regulated under the Massachusetts Wetlands Protection Act or any local wetland 
protection bylaws, before commencement of any earthwork.  Silt fence shall be installed 
around the stockpiled topsoil and other aggregate material. 
 
Installation Schedule: The hay bales and silt fence will be installed before construction 
begins at the site. 
 
Maintenance and Inspection: Hay bales and silt fences will be inspected weekly and 
immediately after storm events to ensure it is intact and that there are no gaps where 
the fence meets the ground or tears along the length of the fence.  If gaps or tears are 
found during the inspection, the fabric will be repaired or replaced immediately.  
Accumulated sediment will be removed if it reaches one-third the height of the silt 
fence and hauled off-site for disposal.  If accumulated sediment is creating noticeable 
strain on the fabric and the fence might fail from a sudden storm event, the sediment 
will be removed more frequently.  Before the fence is removed from the project area, 
the sediment will be removed. 
 

Straw Wattles/Fiber Rolls: 
Description: Fiber rolls (also called fiber logs or straw wattles) are tube-shaped erosion-
control devices filled with straw, flax, rice, coconut fiber material, or composted 
material. Each roll is wrapped with UV-degradable polypropylene netting for longevity 
or with 100 percent biodegradable materials like burlap, jute, or coir. Straw wattles shall 
be installed per the detail drawings. Straw wattles shall be placed at locations indicated 
on the Drawings and around existing intermittent and established stream channels, 
ponds, wetlands, and all resource areas regulated under the Massachusetts Wetlands 
Protection Act or any local wetland protection bylaws, before commencement of any 



 

earthwork.  Straw wattles may be used as an alternative to staked hay bales and silt 
fence installation. 
 
Installation Schedule: Straw wattles will be installed before construction begins at the 
site. 
 
Maintenance and Inspection: Inspected weekly and immediately after storm events to 
ensure it is intact and that there are no gaps where the wattle meets the ground or 
breaks along the length of the barrier.  If gaps or tears are found during the inspection, 
the wattle will be replaced immediately.  Accumulated sediment will be removed if it 
reaches one-third the height of the barrier and hauled off-site for disposal.  If 
accumulated sediment is creating noticeable strain on the wattle and the wattle might 
fail from a sudden storm event, the sediment will be removed more frequently.  Before 
the wattle is removed from the project area, the sediment will be removed. 
 

Flared ends / Riprap Outlet Structures: 
Maintenance and Inspection: Flared ends / riprap outlet structures shall be inspected at 
least annually and after heavy rains for erosion at sides and ends of apron, slumping and 
for stone displacement. Make repairs immediately using appropriate stone sizes. Do not 
place stones above finished grade. Woody vegetation should be removed annually, and 
kept clear of obstructions such as fallen trees, debris, and sediment bars. 

 
Dust Control: 

Dust control measures shall be implemented and maintained properly through dry 
weather periods until all disturbed areas have been stabilized. Methods for dust control 
shall include water sprinkling or other approved methods. 

 

Soil Stockpiles: 
  Soil Stockpiles to remain for extended periods shall be stabilized by temporary seed or 

covered to prevent erosion. No materials subject to erosion shall be stockpiled 
overnight within 100 feet of a wetland or drainage inlet, unless covered.  
 

Street Sweeping: 
Street sweeping in the vicinity of the project area shall be performed as needed until the 
project limits have been stabilized. All sediment tracked onto public ways shall be swept 
at the end of the working day. 

 
Record Keeping / Maintenance Logs: 
 
The system operator shall maintain records of inspections, repairs, maintenance activities, 
disposal, etc. Records shall be maintained onsite and made available to MA D.E.P. upon 
request. 

  



 

The Inspection Logs shall include at a minimum:  
 

• Name of person performing inspection 

• Date of inspection 

• Current and previous weather conditions 

• Inspection of on-site BMP’s  

• Inspection of on-site drainage area 

• Recommendations for remedial action (if required)  

• Disposal records shall include type of material and location of disposal 
 
Removal of Erosion Control Devices: 
Erosion control devices shall be maintained until all disturbed earth has been paved or 
vegetated, at which time they shall be removed and properly disposed of off-site.  After 
removal, areas disturbed by these devices shall be re-graded and permanently seeded. 
 
Standard #9: Operation and Maintenance Plan 
This operation and maintenance plan outlines the minimum efforts necessary to ensure that 
the storm water collection and treatment system and sedimentation and erosion control 
system for this site operates in accordance with Massachusetts Department of Environmental 
Protection (DEP) storm water management policy.  Efforts in addition to the minimum listed 
herein may be required to ensure adequate storm water management. On-site storm water 
management measures and sedimentation/erosion control measures shall be maintained to 
operate in full accordance with the DEP’s storm water management policy at all times. 
 
Stormwater Management System Owner / Operator:  
  
 Town of Grafton 
 
Record Keeping / Maintenance Logs: 
 
The system owner shall maintain records of each activity including inspections, repairs, 
maintenance activities, disposal, etc. Records shall be maintained for a minimum of three years 
and made available to MA D.E.P. upon request.  
 
The Maintenance Logs shall include at a minimum: 
 

• Name of person performing activity 

• Dates of activity 

• Current and previous weather conditions 

• Type of activity  

• Disposal records shall include type of material and location of disposal 
 



 

The Inspection Logs shall include at a minimum:  
 

• Name of person performing inspection 

• Date of inspection 

• Current and previous weather conditions 

• Inspection of on-site BMP’s  

• Inspection of on-site drainage area 

• Recommendations for remedial action (if required)  
 
Stormwater Management System Operation and Maintenance Plan 

 
Catch Basins:   

Inspection Schedule: Catch basins shall be inspected four times per year and at the end 
of foliage and snow removal seasons.  

 
Maintenance: Catch basins shall be cleaned four times per year or when the sediment 
has reached a maximum of one half the depth from the bottom of sump to the bottom 
of the trap. A vacuum truck for removal of sediment is preferred. Catch basin cleanings 
shall be disposed of properly in accordance with DEP requirements.  

 
Flared ends / Riprap Outlet Structures: 

Inspection Schedule: Flared ends / riprap outlet structures shall be inspected at least 
annually and after heavy rains for erosion at sides and ends of apron, slumping and for 
stone displacement.  
 
Maintenance: Make repairs immediately using appropriate stone sizes. Do not place 
stones above finished grade. Woody vegetation should be removed annually, and kept 
clear of obstructions such as fallen trees, debris, and sediment bars. 
 

Water Quality Structures: 
Inspection Schedule: Water quality structures shall be inspected a minimum of four 
times per year until the site reaches “equilibrium”; after which time annual inspections 
are typically sufficient. 
 
Maintenance:  Accumulated sediment shall be removed via a vacuum truck when it 
reaches the manufacturers recommended removal depth. Any accumulated 
hydrocarbons shall be removed via the inspection / cleanout port.  Refer to spill control 
section below in the event of any hazardous material spill.  Transport and dispose of 
sediment and hydrocarbons off site in accordance with applicable local, state and 
federal guidelines and regulations. 
 
 



 

Stormwater Basins: 
Inspection Schedule: Inspect inlets and outlets at least twice a year. 
 
Maintenance: Examine the outlet structure for evidence of clogging or overflow release. 
Inspect the outlet structure to determine if the basin is meeting the expected 
detention/infiltration times. Both the detention and infiltration structures will hold 
water for approximately 26-hours. Other potential problems that should be checked 
include: subsidence of the surface area above the structures and sediment accumulation 
at the outlet. Also remove trash and debris at this time. Remove sediment as necessary, 
but at least once every 5 years.  
 

Long-Term Pollution Prevention Plan 
 

Lawns and other Landscaped Areas: 
Landscaped areas shall be well maintained and stabilized to prevent soil erosion. Eroded 
soil shall be repaired and stabilized as soon as practical. Use of fertilizers for the 
maintenance of landscaping should be kept to a minimum. All fertilizers shall be stored 
indoors. 

 
Street Sweeping:  

The roadways shall be swept twice per year or as required by site conditions.  All street 
sweepings shall be properly disposed of in accordance with DEP requirements. 

 
Snow Disposal Guidance: 

 
Snow storage/disposal sites shall be carefully selected prior to beginning of winter. 
Snow shall not be dumped into any river, wetland, or water body. Disposal sites shall 
not be located on top of catch basins, drainage system inlets, or drainage swales.  

 
Snow storage/disposal sites shall be cleaned of debris prior to use. At the end of the 
snow season all debris shall be cleaned from the site. 

 
Standard #10: Illicit Discharges to Drainage System 
 

There are no known or suspected illicit discharges on the existing site. There are no proposed 
connections or discharge of any liquids, chemicals, hazardous substances, or solids other than 
storm water runoff to the proposed drainage system. 

 
 
 
 
 



 

SUPPORTING CALCULATIONS 
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    Boring  B-7
 Page 1 of 1

Project: Proposed Public Library Addition, Grafton, MA

Client: Drummey Rosane Anderson, Inc. LGCI Project No.: 1702

Drilling Subcontractor: Crawford Drilling Services Date Started: 1/12/2017
Drilling Foreman: Tony Martinelli Date Completed:  1/12/2017
LGCI Engineer: Frank Romano Location: East of proposed addition
Ground Surface El:  ~El. 480' (see remark 1) Total Depth: 11 feet
Groundwater Depth:  ~9' based on sample Drill Rig Type: Mobile B-57 Truck Rig

moisture Drilling Method: HSA (4-1/4" ID)
Hammer Weight: 140 lbs Split Spoon Diameter:  ID - 1.375", OD - 2"
Hammer Type: Automatic Rock Core Barrel Size: NA

30 inches

Depth Sample Sample Pen Rec Strata Sample Description

Scale Depth (ft) No 0-6 6-12 12-18 18-24 (in) (in)

0-2 S1 13 19 13 6 24 8

2-4 S2 4 3 4 10 24 12

5ft 4-6 S3 9 8 8 10 24 8

6-8 S4 9 8 10 10 24 14

10ft 9-11 S5 12 6 3 8 24 9

15ft

20ft

Remarks:  
1. The ground surface elevation was interpolated to the nearest 1/2 foot using a drawing titled: "Grafton Public Library, Existing Conditions Plan, C-1.0," 
prepared by ESW on 12/2/16 and provided to LGCI by Floey Buhl Roberts & Associates, Inc. via email on 12/12/16.

BORING LOG

Drop: 

Blows per 6 inches

R
em

ar
ks

S1 - Well Graded SAND with Silt (SW-SM), fine to coarse, 10-
15% fines, black (possible reclaimed asphalt), moist

S2 - Top 6": Buried top soil
Bot. 6": Silty SAND (SM), fine to medium, trace coarse, 25-30% 
fines, trace of organic fines, tan to black, gray sand in tip of 
spoon, moist
S3 - Silty SAND (SM), fine to medium, 25-30% fines, ~5% fine 
subrounded gravel, tan to gray, moist (natural)
S4 - Similar to S3

S5 - Similar to S3

Bottom of boring at 11 feet. Backfilled borehole with drill 
cuttings. 

Fill

~4'  

Sand

and

Gravel

~11'



Inspection Report 
 

Operation and Maintenance Log 
General Information 

Project Name  
MA DEP File  No.  Location  
Date of Inspection   Start/End Time  
Inspector’s Name(s)  

Inspector’s Title(s)  
Inspector’s Contact Information  
Inspector’s Qualifications  

 
Describe present phase of 
construction 
 

 

Type of Inspection: 
 Regular           Pre-storm event           During storm event           Post-storm event 

Weather Information 
Has there been a storm event since the last inspection?   Yes    No 
If yes, provide: 
Storm Start Date & Time:               Storm Duration (hrs):                Approximate Amount of Precipitation (in): 
 
Weather at time of this inspection? 
 Clear      Cloudy       Rain       Sleet       Fog       Snowing      High Winds     
 Other:                                                               Temperature:        
 
Have any discharges occurred since the last inspection?   Yes    No 
If yes, describe: 
 
Are there any discharges at the time of inspection? Yes    No 
If yes, describe: 
 

 
 
 
 
 
 
 
Site-specific BMPs 

• Number the structural and non-structural BMPs identified in your O&M Plan on your site map and list 
them below (add as many BMPs as necessary). Carry a copy of the numbered site map with you during 
your inspections.  This list will ensure that you are inspecting all required BMPs at your site. 

• Describe corrective actions initiated, date completed, and note the person that completed the work in the 
Corrective Action Log.  
  
 



 
 

 2 

 BMP BMP 
Installed? 

BMP 
Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1  Yes  No Yes  No  
2  Yes  No Yes  No  
3  Yes  No Yes  No  
4  Yes  No Yes  No  
5  Yes  No Yes  No  
6  Yes  No Yes  No  
7  Yes  No Yes  No  
8  Yes  No Yes  No  
9  Yes  No Yes  No  
10  Yes  No Yes  No  

 
 

Overall Site Issues 
Below are some general site issues that should be assessed during inspections.  Customize this list as needed for 
conditions at your site. 
 

 BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and Notes 
 

1 Are all slopes and 
disturbed areas not 
actively being worked 
properly stabilized?  

Yes  No Yes  No  
 
 

2 Are natural resource 
areas (e.g., streams, 
wetlands, mature trees, 
etc.) protected with 
barriers or similar 
BMPs?   

Yes  No Yes  No  
 
 
 
 
 

3 Are perimeter controls 
and sediment barriers 
adequately installed 
(keyed into substrate) 
and maintained?   

Yes  No Yes  No  
 
 
 
 

4 Are discharge points and 
receiving waters free of 
any sediment deposits? 

Yes  No Yes  No  
 
 
 

5 Are storm drain inlets 
properly protected?   
 
 

Yes  No Yes  No  

6 Is the construction exit 
preventing sediment 
from being tracked into 
the street? 

Yes  No Yes  No  

7 Is trash/litter from work 
areas collected and 
placed in covered 
dumpsters?   
 

Yes  No Yes  No  
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 BMP/activity Implemented? Maintenance 
Required? 

Corrective Action Needed and Notes 
 

8 Are washout facilities 
(e.g., paint, stucco, 
concrete) available, 
clearly marked, and 
maintained?   

Yes  No Yes  No  

9 Are vehicle and 
equipment fueling, 
cleaning, and 
maintenance areas free 
of spills, leaks, or any 
other deleterious 
material?   

Yes  No Yes  No  

10 Are materials that are 
potential stormwater 
contaminants stored 
inside or under cover? 
 

Yes  No Yes  No  

11 Are non-stormwater 
discharges (e.g., wash 
water, dewatering) 
properly controlled? 
 

Yes  No Yes  No  

12 (Other) 
 
 
 
 

Yes  No Yes  No  

 
Non-Compliance 

Describe any incidents of non-compliance not described above: 
 
 
 
 
 
 
 
 

 
CERTIFICATION STATEMENT 

 
“I certify that this document and all attachments were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gathered and evaluated the information 
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, 
true, accurate, and complete.” 
 
Print name and title:                                              
 
Signature:_________________________________________________________   
 
Date:_____________________ 
 



 

MAPS & PLANS 









Map Unit Legend

Worcester County, Massachusetts, Southern Part (MA615)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

70A Ridgebury fine sandy loam, 0 to
3 percent slopes

5.9 20.3%

73A Whitman fine sandy loam, 0 to
3 percent slopes, extremely
stony

2.0 6.9%

305B Paxton fine sandy loam, 3 to 8
percent slopes

6.6 23.1%

310A Woodbridge fine sandy loam, 0
to 3 percent slopes

10.7 37.1%

310B Woodbridge fine sandy loam, 3
to 8 percent slopes

3.6 12.6%

Totals for Area of Interest 28.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it

Custom Soil Resource Report
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was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Worcester County, Massachusetts, Southern Part

70A—Ridgebury fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2w69f
Elevation: 0 to 1,480 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgebury and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ridgebury

Setting
Landform: Depressions, drumlins, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 6 inches: fine sandy loam
Bw - 6 to 10 inches: sandy loam
Bg - 10 to 19 inches: gravelly sandy loam
Cd - 19 to 66 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 15 to 35 inches to densic material
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Available water storage in profile: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Hydric soil rating: Yes

Custom Soil Resource Report
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Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Crest, base slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Whitman
Percent of map unit: 5 percent
Landform: Depressions, drumlins, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Leicester
Percent of map unit: 1 percent
Landform: Depressions, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave
Hydric soil rating: Yes

73A—Whitman fine sandy loam, 0 to 3 percent slopes, extremely stony

Map Unit Setting
National map unit symbol: 2w695
Elevation: 0 to 1,580 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Whitman, extremely stony, and similar soils: 81 percent
Minor components: 19 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Whitman, Extremely Stony

Setting
Landform: Depressions, drumlins, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
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Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Oi - 0 to 1 inches: peat
A - 1 to 10 inches: fine sandy loam
Bg - 10 to 17 inches: gravelly fine sandy loam
Cdg - 17 to 61 inches: fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Percent of area covered with surface fragments: 9.0 percent
Depth to restrictive feature: 7 to 38 inches to densic material
Natural drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Available water storage in profile: Low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Hydric soil rating: Yes

Minor Components

Ridgebury, extremely stony
Percent of map unit: 10 percent
Landform: Depressions, drumlins, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Depressions, outwash terraces, drainageways, outwash deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Swansea
Percent of map unit: 3 percent
Landform: Bogs, marshes, swamps
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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Woodbridge, extremely stony
Percent of map unit: 1 percent
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

305B—Paxton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2qp
Elevation: 0 to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Paxton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton

Setting
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: fine sandy loam
Cd - 26 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 39 inches to densic material
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
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Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ridgebury
Percent of map unit: 6 percent
Landform: Depressions, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope, backslope, footslope
Landform position (three-dimensional): Base slope, head slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Charlton
Percent of map unit: 5 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

310A—Woodbridge fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2w686
Elevation: 0 to 1,420 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge and similar soils: 85 percent
Minor components: 15 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge

Setting
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Paxton
Percent of map unit: 7 percent
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 6 percent
Landform: Depressions, drumlins, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Base slope, head slope
Down-slope shape: Concave
Across-slope shape: Concave
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Hydric soil rating: Yes

Whitman, extremely stony
Percent of map unit: 1 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sutton
Percent of map unit: 1 percent
Landform: Ground moraines, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

310B—Woodbridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2ql
Elevation: 0 to 1,470 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge, fine sandy loam, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodbridge, Fine Sandy Loam

Setting
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Backslope, footslope, summit
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or

schist

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Bw1 - 7 to 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam
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Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Paxton
Percent of map unit: 10 percent
Landform: Drumlins, ground moraines, hills
Landform position (two-dimensional): Backslope, summit, shoulder
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Ridgebury
Percent of map unit: 8 percent
Landform: Depressions, ground moraines, drainageways, hills
Landform position (two-dimensional): Toeslope, backslope, footslope
Landform position (three-dimensional): Base slope, head slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes
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